Backgrounds/Aims: The rates of surgery-related complications during and after pancreaticoduodenectomy (PD) remain very high, reaching up to 41%. They were primarily caused by leakage of pancreatic juice. We evaluated the effectiveness of external drainage of the bile duct using a pigtail drain to prevent pancreatic leakage in patients undergoing PD. Methods: We evaluated 79 patients who underwent PD using a single-layer continuous suture between the pancreatic parenchyma and jejunum after duct-to-mucosa anastomosis by a single surgeon from April 2005 to December 2008. Of the 79, 44 underwent external drainage (ED) of the bile duct using a pigtail drain, performed in the intraoperative field via a retrograde transhepatic approach, whereas 35 did not undergo ED. Results: Age, sex distribution, number of total complications, pancreatic duct size, pancreatic texture and duration of hospital stay did not differ between patients who did and did not undergo ED. In groups with or without ED, 0 and 4 patients, respectively, showed leakage of pancreatic juice and the difference was statistically significant (p=0.02). Conclusions: The fact that none of the patients who underwent external drainage experienced pancreatic leakage, suggests that external drainage of the bile duct with a pigtail drain to decompress the jejunum and to drain pancreatic and bile juice is useful in preventing the complications of pancreatic leakage. 
INTRODUCTION
Pancreaticoduodenectomy (PD) is a standard surgical procedure for benign and malignant diseases of the pancreatic head and periampullary region. The first successful resection of a periampullary cancer was described in 1898, 1 and the first successful PD, a two-stage procedure for ampullary cancer, was reported in 1912 by Kausch.
The Whipple operation, a two-stage procedure for carcinoma of the ampulla of Vater, first described in 1935 by Whipple et al., 2 became a standard surgical method, and has been modified by many surgeons, but the mortality rate of patients undergoing PD has been as high as 30%, decreasing to about 25% in the decade from 1960 to 1970. 1 Due to improvements in surgical technique and perioperative patient care, the mortality rate in patients undergoing PD has declined to ＜5% in many institutions around the world. 1, [3] [4] [5] [6] But the surgery-related complication rate remains at about 40-50%. 1, 3, [7] [8] [9] [10] [11] Leakage of pancreatic juice at the pancreatoenteric anastomosis remains a major complication of PD. 1, [12] [13] [14] Pancreaticojejunostomy is frequently performed to manage complications related to a remnant pancreas. We have evaluated the effectiveness of external drainage (ED) of the bile duct using a pigtail drain to prevent leakage of pancreatic juice in patients undergoing PD. 
METHODS

Patients
We evaluated 79 consecutive patients who underwent PD using a single-layer continuous suture between the pancreatic parenchyma and jejunum after duct-to-mucosa anastomosis, 15 
Surgical techniques
We performed mirrored L-shaped skin incision laparotomies, along with the Kocher maneuver. Resection of the pancreatic head, including the duodenum, the first 15 cm of the jejunum, the common bile duct and the gall bladder, was performed using the standard methods. In addi- Table   1 ). Table 3) . One patient with pancreatic leakage was treated by insertion of a pigtail drain without reoperation; the other 3 required secondary surgery, including a pancreaticojejunostomy revision in 1 and total pancreatectomy in 2 (Table 4) .
RESULTS
Pre-and intraoperative characteristics
Postoperative characteristics
DISCUSSION
Although the mortality rate of patients undergoing PD has been as high as 20%, [16] [17] [18] it has recently declined to less than 5%. 
